80 

WHAT IS CLAIMED IS: 



\l . A simulation apparatus for simulating, based on 
design reformation of a design model designed in a virtual 
three-dimensional space while one or more standard part models 
standardized! in advance based on a specification model 
are arranged i\the design model, working for the standard 
part models arranged in the design model, comprising: 

a working means model information storage section 
for storing information regarding a working means model 
related to one or morte standard part models for working 
the standard part models; 

a working means Viodel information extraction 
section for referring, based on information regarding the 
standard part models arranged in a design model, to said 
working means model information storage section to 
extract information regarding \ working means model to 
be used to work the standard partNmodels arranged in the 
design model; and \ 

a working simulation execution section for 
executing a simulation of the working\for the standard 
part models with the working means modelVbased on design 
information of the design model and the information 
regarding the working means model extraVted by said 
working means model information extraction \sect ion . 



2. A sinuiiation apparatus as claimed in claim 1, 
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wherein the information regarding the standard part 
models arranged in the design model include attribute 
information of the working means model related to the 
standard part models, and said working means model 
information extraction section refers to said working 
means model information storage section based on the 
attribute Ninformation to extract the information 
regarding the^ working" means model. 

3. A simulation apparatus as claimed in claim 1, 
wherein said working means model information storage 
section stores information of one or more tool models 
which are models of actual tools and/or a hand model which 
is a model of a hand oV a worker as the information 
regarding the working meaiis model . 

4. A simulation apparatus as claimed in claim 1, 
wherein the information regarding the working means model 
stored in said working means modVl information storage 
section includes reference position information of the 
working means model when the working\ means model works 
the standard part models while the design information of 
the design model includes reference position information 
of the standard part models when the working means model 
works the standard part models, and skid working 
simulation execution section performs a simulation of a 
relationship in position/posture of the working means 
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mo&el to the standard part models based on the reference 
posrtion information of the working means model and the 
standard part models. 



5. ANsimulation apparatus as claimed in claim 1, 



further comprising anvlnterf erence checking section for 
checking interference of the working means model while 
said working simuLati'onV execution section executes a 
simulation of the workingyfor the standard part models 
with the working meansNnooel 

6. A simulation apparatus as claimed in claim 5, 
wherein said interference checking section checks 
interference of the working meansNnodel including a route 
along which the working means modelNarrives at one of the 
standard part models when the standard^oart model arranged 
in the design model is worked using tije working means 
model. 



r \7. A simulation apparatus as claimed in claim 2, 
further ctrsmrising a workability evaluation coefficient 
storage sectiorf^or storing, for the working means model 
included in the same at^t^ibute , a workability evaluation 
coefficient which makes a re^€^rence for evaluation of a 
workability of the working means mocbe^ and a workability 
evaluation section for evaluating the workability based 
on a result of execution of the working simulatibn by said 
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working simulation execution section and the workability 
evaluation — euef f icienU stored In said workability-^* 
evaluation coefficient storage section. 



8. A simulation apparatus as claimed in claim 1, 
wli^rein said working means model information storage 
section stoi^^informat ion regarding a working condition 
necessary for working^Ttr3?-^the working means model as 
information regarding the working&re^{is model, and said 
working simulation execution section executes a working 
simulation based on the information regarding the wcft?<ing 
condition of the corresponding working means model stored 
in said working means model information storage section 



,9. A simulation apparatus as claimed in claim 8, 
wherein^^aid working means model information storage 
section stores information regarding working spaces 
necessary for working with the working means model as the 
information regarding the working conditions of the 



individual working means model 



10. A simulation apparatus as claimed in claim 4, 
wherein said working means model information storage 
section stores information of ^aNplurality of reference 

\ 

positions for any working means \model which allows 

\ 

operation thereof in a plurality of different methods, 
and said working simulation execution section executes 
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a worki^ — to the plurality of 
operatTonmethods . 



v 11. A simulation apparatus as claimed in claim 7, 
whereiri said working means model information storage 
section Xtores information of a plurality of reference 
positions Vor any working means model which allows 
operation thereof in a plurality of different methods and 
said working Simulation execution section executes a 
working simulation according to the plurality of 
operation methods \while said workability evaluation 
coefficient storage\ section stores a workability 
evaluation coefficients which makes a reference for 
evaluation of a workability for each of the operation 
methods of the working meank model, and said workability 
evaluation section evaluates the workability of the 
working means model for the each of the working methods 
based on a result of execution of\the working simulation 
according to the working method ^and the workability 
evaluation coefficient stored for trie operation method 
of the working means model in said workability evaluation 
coefficient storage section. \ 

12. A simulation apparatus as claimed in^laiinj^- 
wherein at least one ofj — f^lJenTnjj part model, an 
adjustmenJ^arifrTnodel and a connector part model is used 
^fefxhe standard part models. 
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\ 13. A simulation method for simulating, based on 
data regarding a design model displayed in a virtual 
three-diVensional space and designed while one or more 
standard pa^t models standardized in advance based on a 
specif ication\model are arranged in the design model, 
workability accolxiing to a working means model used to 
work the standard pa\t models arranged in the design model , 
comprising the stepsx^f: 

relating a working means model to one or more 
standard part models ; \ 

acquiring the working \neans model related to the 
standard part models used upon designing of a design 
model ; \ 

executing a simulation of working to be performed 
for the standard part models using thevacquired working 
means model; and \ 

displaying a process of the execution of the 
simulation in a virtual three-dimensional space. 

14. A simulation method as claimed in claim 13, 
wherein, as the simulation of the working to£.e-perf ormed 
for the standard part models , a^simulation of at least 
one kind of wo rking^frtSSi among assembling working, 
disassemblinff^-^working, adjustment working and 
mainteimnr6e working for the standard part models is 



86 

15. A simulation method as claimed in claim 13, 
wherein, where a tool is used to work the standard part 
moders, the tool and a hand of a worker who uses the tool 
are used as the working means model to perform the 
simulation of the working. 

16. A stimulation method as claimed in claim 13, 
wherein, where\he standard part models are to be worked 
by a hand of a worker itself, the hand of the worker is 
used as the working\means model to perform the simulation 
of the working. \ 

17. A simulation\method as claimed in claim 15, 
wherein, when the process\of execution of the simulation 
of the working is displayed in the virtual three- 
dimensional space, the working means model is displayed 
in a shape suitable for an object of use in the virtual 
three-dimensional space. \ 

18. A simulation method as\claimed in claim 16, 
wherein, when the process of execution of the simulation 
of the working is displayed in the virtual three- 
dimensional space, the working means model is displayed 
in a shape suitable for an object of use\in the virtual 
three-dimensional space. \ 



19. A simulation method as claimed in\claim 13, 
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wherein a process through which the working means model 
arrives at one of the standard part models which provides 
a subj ect position and a manner of working performed based 
on aV condition defined in advance for the working means 
modelVre displayed as the process of execution of the 
simulation of the working. 



0 




20. A simulation method as claimed in claim 19, 
wherein, afte,r the working performed based on the 
condition defined in advance for the working means model 
is completed, a process through which the working means 
model is spaced away from the subject position based on 
a condition def ineck in advance for the standard part 
models is displayed, Vnd after the working means model 
is spaced by a predefined distance away from the subject 
position, the display of \he working means model or the 
working means model and tne standard part models is 
erased. 



I 21. A simulation method as\claimed in claim 13, 

wherein, when interference occurs wi\h the working means 
model in a process of execution of €ije working to be 
performed for the standard part models With the working 
means model, an occurrence condition of the v interference 
> is displayed. 




22T A computer- readable recor33ji|piiudiuiii having 
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simulation program recorded thereon for causing, in order 
to cause a computer to execute, based on design 
information of a design model designed in a virtual 
three-diWnsional space while one or more standardized 
standard p\rt models are arranged in the design model, 
a simulation\pf working with a working means model used 
to work the standard part models arranged in the design 
model, the computer to implement: 

a function 6>f acquiring information regarding a 
working means modelYrelated to one or more standard part 
models used upon designing of a design model; 

a function of executing a simulation of working to 
be performed for the standard part models based on the 
acquired information of Vhe working means model; and 

a function of displaying a process of the execution 
of the simulation in a virtual three-dimensional space. 

23 . A designing supporting apparatus , comprising: 

a standard part model information storage section 
for storing information regarding one or more standard 
part models standardized in advance based on a 
predetermined specification model\ and 

a designing supporting section for arranging one 
or more standard part models to perform supporting for 
designing a subject in a virtual three-dijnensional space; 

said designing supporting means\ including an 
attribute information extraction sectionVor referring 
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to said standard part model information storage section 
1>o<gxtract attribute information of a working means model 
to be us^a^to^work the standard part models arranged in 
the subject designe^HLajthe virtual three-dimensional 
space , and a design data output^^trtg^section for outputting 
data regarding the subject designea^ira^the virtual 
three-dimensional space and data regarding the a^tr^bute 
information extracted by said attribute information 
extraction section as design data. 



